The more or less homogeneous fuel-air mixture that exists at the end of the compression process is ignited by an electric ignition spark from a spark plug shortly before top dead center. The actual moment of ignition is an optimization parameter; it is adapted to the engine operation so that an optimum combustion process is obtained. Brake mean effective pressure (BMEP) of the spark ignition energy control device (IECD) than conventional spark system at the stoichiometric mixture is increased about 9%. For lean burn engine, the lean limit is extended about 25% by using the IECD. It was considered the stability of combustion by the increase of flame kernel according to the high ignition energy supplies in initial period and discharge energy period lengthen by using the IECD.
INTRODUCTION
The development of automobiles with heat engines is one of the greatest achievements of modern technology. However, the highly developed It has been well recognized that electric, hybrid electric, and fuel cell-powered drive train technologies are the most promising solutions to the problem of land transportation in the future [1] .
A number of automobiles on the market obtain high fuel efficiency by the use of lean-burn engines. By using a stratified charge, these engines obtain efficient combustion with overall air-fuel ratios of 21. Figure 9 -7 shows that normal catalytic converters will work in reducing HC and CO at lean conditions but are very inefficient at reducing NOx. Special converters, which use platinum and rhodium combined with alkaline rare earths, have been developed for lean-burn engines. Combustion temperatures must be limited in these engines so that NOx production is kept within manageable limits [2] .
To increase operational reliability, ignition systems should have low source impedance and/or a fast voltage rise (shunt resistance). Furthermore, ignition systems must provide sufficiently high voltage. In future ignition systems, we can anticipate a further rise in the demands on available voltage. In particular, the required ignition voltage in a lean-running engine with direct fuel injection 2 under a partial load in stratified-charge operation is higher than for a comparable engine in stoichiometric operation since the charge dilution from excess air and/or exhaust recycling increases the gas density in the cylinder and, hence, raises the breakdown voltage at the time of ignition [3] .
In spark-ignition engines, the electrical discharge produced between the spark plug electrodes by the ignition system starts the combustion process close to the end of the compression stroke. The high-temperature plasma kernel created by the spark develops into a self-sustaining and propagating flame front. The function of the ignition system is to initiate this flame propagation process, in a repeatable manner cycle-by-cycle, over the full load and speed range of the engine at the appropriate point in the engine cycle [4] . Randeberg et al. [8] described a spark generator for producing synchronized capacitive spark discharges of low energy, down to below 0.1 mJ.
However, Eckhoff et al. [9] re-examined the The noise operates on the SCR, and has become to break the igniter as well as the control is imperfect.
EXPERIMENTAL SETUP AND EXPERIMENTS
To solve these problems, it was selected the low In order to prevent the occurring noise from DC-AC converter, the photo coupler separated the In Figure 2 , the IECD is possible to supply the total discharge spark energy, from the conventional single spark discharge energy, 3.18mJ to (spark interval: 0.25 ms, number of spark: 8 times) 28.32 mJ. Using the conventional spark energy system, the maximum BMEP appears in some rich air fuel than stoichiometric mixture, and according to lean region the BMEP is decreased remarkably, and then the engine operation becomes to be impossible in air-fuel ratio of near 18. But by using the IECD, the lean limit can be extended air-fuel ratio of near 22.5. In addition to the BMEP of the IECD than single spark at the same air-fuel ratio is increased remarkably. For example, the BMEP of the IECD than conventional spark system at the stoichiometric mixture is increased about 9%. By using the IECD for lean burn engine, the air fuel ratio of 18 becomes to be of near 22.5. Therefore it means that the lean limit is extended about 25% by using the IECD.
RESULTS AND DISCUSSION
It was considered the stability of combustion by the increase of flame kernel according to the high ignition energy supplies in initial period and discharge energy period lengthen by using the IECD.
CONCLUSIONS
Based on the results of this study, the following conclusions were observed.
According to the increase of number of sparks and spark intervals, the engine performance become to increase and the expected lean limits are extended. It is considered that is due to the stability of combustion as increase of flame kernel size according as high ignition energy supplies in initial period and discharge energy period lengthen.
The brake mean effective pressure (BMEP) of the ignition energy control device (IECD) than conventional spark system at the stoichiometric mixture is increased about 9%. By using the IECD for lean burn engine, the air fuel ratio of near 18 becomes to be about 22.5. Therefore it means that the lean limit is extended about 25% by using the IECD. It was considered the stability of combustion by the increase of flame kernel according to the high ignition energy supplies in initial period and discharge energy period lengthen by using the IECD.
